Human apolipoprotein E. Determination of the heparin binding sites of apolipoprotein E3.
The interaction of human apolipoprotein (apo-) E3 with heparin was examined using heparin-Sepharose as a model system. The approach taken to determine the region of apo-E that is responsible for binding to heparin was to identify apo-E monoclonal antibodies that inhibited heparin binding, to determine the epitopes of the inhibiting antibodies, and finally to examine the heparin binding of fragments containing the inhibiting antibody epitopes. Three antibodies, designated 1D7, 6C5, and 3H1, were found to inhibit binding, suggesting that multiple heparin binding sites were present on apo-E. The epitopes of the inhibiting antibodies were determined by immunoblot analysis of synthetic or proteolytic fragments of apo-E. Measurement of the heparin binding activity of fragments containing epitopes of the inhibiting antibodies demonstrated that apo-E3 contains two heparin binding sites. The first site is located in the vicinity of residues 142-147 and coincides with the 1D7 epitope. The second binding site is contained in the carboxyl-terminal region of apo-E and is inhibited by 3H1, the epitope of which is located between residues 243 and 272. The epitope of the third inhibiting antibody, 6C5, is located at the amino terminus of apo-E; however, this antibody inhibits the second heparin binding site located in the carboxyl-terminal region. A head-to-tail association of apo-E, in which the 6C5 epitope and the second heparin binding site would be in close proximity, is proposed to account for this observation. In the lipid-free state both heparin binding sites on apo-E are expressed; however, when apo-E is complexed to phospholipid or on the surface of a lipoprotein particle, only the first binding site (residues 142-147) is expressed.